Modulating osteogenesis of mesenchymal stem cells by modifying growth factor availability.
Growth factors control the proliferation and differentiation of osteoprogenitor cells. This study explores the effects of modulating growth factors (VEGF, IGF-1, FGF-2 and BMP-2) on osteogenesis of mesenchymal stem cells (MSCs) in vitro. Constant and profiled delivery protocols, in accordance with protein expression in vitro, were applied to deliver or neutralize growth factors. Cell number, alkaline phosphatase (ALP-2) and osteocalcin (OC) expression, and mineralization were measured as outcome variables. Profiled addition of VEGF increased MSC proliferation. Constant and profiled application of FGF-2 and neutralization of IGF-1 and BMP-2 decreased ALP-2 levels. Profiled addition of BMP-2 vastly increased OC release from MSCs, but constant addition of IGF-1, constant and profiled neutralization of IGF-1 and FGF-2 reduced OC levels. Constant addition of IGF-1 and FGF-2, as well as profiled loading of FGF-2 decreased mineralization of MSCs. This study indicated that endogenous IGF-1 and FGF-2 are essential to osteogenesis; excess IGF-1 and FGF-2 were inhibitory to bone formation. Selective, temporally specific addition of growth factors, such as BMP-2 and VEGF appears to be an important strategy to enhance osteogenesis.